Summary. The 
Introduction
The origin of the substance responsible for zona lysis has been the subject of considerable controversy. In the mouse, a zona lysin of uterine origin has been suggested as being responsible for the loss of the zona pellucida from unfertilized eggs (McLaren, 1970; Mintz, 1970) , morulae of the lethal genotype tl2/t12 (Mintz, 1964) and blastocysts (McLaren, 1970; Mintz, 1970) . In addition to its role in zona lysis, this uterine lysin may act as an implantation-initiating factor, possibly by changing glycoprotein or other molecules on the surface of the blastocyst cells and making the surfaces more adhesive to the uterine wall (Mintz, 1970) . Dickmann (1969) proposed that zona lysis in the rat was dependent upon trophoblastic maturation since late blastocysts lost the zona pellucida sooner than did early blastocysts or morulae when transferred to pseudopregnant recipients (Dickmann & Noyes, 1960; Dickmann & DeFeo, 1967) . However, a more comprehensive study by Surani (1975) suggested that lysis was due to an oestrogen-dependent maternal factor. An oestrogen-dependent rat uterine endopeptidase of maternal origin has been described (Joshi, Yaron & Lindner, 1970; Joshi & Murray, 1974; Joshi & Rosenfeld, 1976) and this protein may play a role in the implantation process (Rosenfeld & Joshi, 1977) . Since the endopeptidase is present in the uterus at the time of implantation (Joshi & Murray, 1974) and loss of zona pellucida is a prerequisite for normal implantation in the rat, the possibility that this protein may act as a zona lysin was examined.
Materials and Methods
Wistar rats (Carworth Farms), Swiss mice (The Jackson Laboratory) and hamsters (Carworth Farms) were maintained in a temperature-controlled environment (22 + 1°C) with 14 h light The uterine endopeptidase was isolated and purified from rat luminal fluid by the method described by Joshi et al (1970) . The protein content of the purified enzyme was measured by the procedure of Lowry, Rosebrough, Farr & Randall (1951) , using bovine serum albumin (BSA) as the standard.
Experiment 1
The zona lytic effect of the rat uterine endopeptidase on unfertilized rat, mouse and hamster eggs was studied in vitro. To see if there was some specificity based on the nature of the amino acids to be cleaved in the zona, eggs were also treated with the non-uterine peptidase, trypsin, which is known to cause lysis of the zona pellucida (Chang & Hunt, 1956) .
Immature female rats (22-25 days) were induced to superovulate by injection of PMSG and hCG as described previously (Rosenfeld & Joshi, 1977) . Superovulation was induced in 60-day-old C57BL/6J mice by the procedure of Rugh (1968) and in 6-8-week-old hamsters by the procedure of Gwatkin, Rasmusson & Williams (1976) . The animals were killed by cervical dislocation 12-18 h after the hCG injection and the ampullae were removed and placed in a large depression slide containing a modified Krebs-Ringer-bicarbonate solution (Toyoda & Chang, 1974) . The eggs in cumulus mass were dissected out of the ampullae and 1 ml of a solution of 0-1% hyaluronidase containing 0-1% (w/v) BSA was added to remove the cumulus cells. After washing, the cumulus-free eggs were divided into 4 groups (~50/group) and placed in depression slides containing 0-2 ml incubation medium; i.e. modified Krebs-Ringer-bicarbonate and (1) 30 pg purified rat uterine endopeptidase, (2) (Gwatkin et al, 1976) .
Eggs of Group A (~200) were treated with boromycin (10 pg/ml) for 30 min, washed with incubation medium and placed in depression slides containing (1) 0-2 ml incubation medium + 30 pg purified rat endopeptidase, (2) 0-2 ml incubation medium + 0-1% trypsin or (3) 0-2 ml incubation medium alone. Eggs of Group (~200) were treated with the guanidine derivative (30 pg/ml), washed with incubation medium and incubated as described for Group A. Samples were removed at hourly intervals, mounted on glass slides and examined under a phase-contrast microscope.
Results

Experiment 1
The results for unfertilized eggs are shown in Text- fig. 1(a) The results indicate that the zona pellucida of the rat and mouse is modified during the fertilization process, making it resistant to proteolytic digestion by the endopeptidase. The zona pellucida of fertilized mammalian eggs is known to be resistant to dissolution by proteolytic enzymes and mercaptoethanol and this resistance has been attributed to proteolytic modification of the zona pellucida by cortical granule discharge occurring during the fertilization process (Smithberg, 1953; Chang & Hunt, 1956; Gwatkin, 1964; Mintz, 1970; Conrad, Buckley & Stambaugh, 1971; Gould, Zaneveld, Srivastava & Williams, 1971; Brunner & Brinster, 1977) . Comparison of the results for endopeptidase-and trypsin-treated eggs suggests that there is some specificity in the nature of the amino acids cleaved in the zona by the endopeptidase. The difference of response between the rat and mouse eggs and those of the hamster also indicates that there may be some species specificity in the mode of action of the endopeptidase.
When the cortical granules of unfertilized eggs were discharged by treatment with drugs, rat and mouse eggs became resistant to the action of the rat endopeptidase. Since fertilized eggs also exhibited this marked resistance to the endopeptidase it is assumed that cortical granule discharge is responsible for zona modification in these eggs. This may be an important defence mechanism for fertilized eggs since premature dissolution of the zona by the endopeptidase present in the rat oviduct and uterus (Joshi & Murray, 1974) (Epel, 1977; Foerder & Shapiro, 1977 
